The unofficial sector is generally regarded as an important liability for the development of a post-transitional society. In this paper we adopt a new approach to estimate the unofficial economy by estimating the unrecorded consumption of households in Croatia. This is done by means of conducting a nationally representative survey on payment habits of the Croatian consumers and by pairing these data with the household consumption survey. Our main focus concerns cash payments without an issued receipt, which is assumed to represent the unofficial part of transactions. In this way we circumvent some notable deficiencies of direct surveys on income reporting and selective reviews.
Introduction
There is a widespread attempt by the governments around the world to channel all economic activities into official economy. In spite of these efforts, a part of economic transactions inevitably remains unrecorded. The post-transitional countries are generally more prone to all kinds of hidden activities, such as tax evasion, black labor market, illegal economic activities, corruption, money laundering etc. (see for example, Johnson et al., 2000) and Croatia is not an exception. When examining the issue of unofficial economy, one has an uneasy task of defining this phenomenon (Schneider, 2011) . Schneider and Enste (2013) note that the difficulty in defining the informal economy 1 stems from the fact that it encompasses numerous economic activities, such as goods and services produced and consumed within the households, forms of illicit work, illegal employment and social fraud, and criminal economic activities. Although the body of knowledge on the unofficial economy is extensive, Schneider and Buehn (2016: 30) note that "much more research is needed with respect to estimation methodology and empirical results for different countries and periods". Our paper contributes to the literature by estimating the size of unofficial economy in a post-transitional country, i.e. Croatia, using a different and thus far a unique approach by focusing on goods and services consumed by the households. In this context, the operative definition of unofficial economy will arise from the household consumption survey. Croatian Economic Survey : Vol. 19 : No. 2 : December 2017 : pp. 135-167 We define unofficial economy as a trade of goods and services for which no invoice was issued. This operative definition is very similar to the one used in Madžarević-Šujster (2002: 119) , who defines informal economy as "legal activity which is not reported in order to elude paying taxes".
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Keeping in mind different estimation methods on the one hand, and the persistent unofficial economy problem in Croatia on the other, it is argued that there is a need for empirical evidence of patterns and size of the unofficial economy in Croatia. The main motivation behind this paper is that it offers new insights into patterns of household consumption and provides estimates on that part of the shadow economy hidden in the consumption of households. This is done by using a new approach, which is somewhat similar to the one used in the Ernst and Young (2016) report. Using the survey data on issued receipts for cash payments based on real experience of the Croatian citizens, we deduce the informal sector from the proportion of these transactions.
The paper is structured as follows. The literature review on unofficial economy research studies, particularly in Croatia, is provided in the next section. It is followed by survey methodology and data description used for the analysis of survey results and estimates of the size of unofficial economy in Croatia, which are presented in the central part of the paper. The last section provides a conclusion.
Literature Review
Broadly, the estimation methodology concerning informal economy can be divided into direct and indirect approach (Schneider, 2003) . These approaches are summarized in Table 1 .
The issue of informal economy has received a fair amount of scholarly attention in Croatia. The pioneering works of estimating the unofficial economy for
Croatia using different methods date from 1997 2 . These estimations concerning Croatian Economic Survey : Vol. 19 : No. 2 : December 2017 : pp. 135-167 the shadow economy, using the discrepancy method, were around 28 percent of the GDP in the mid-1990s. Estimations by Madžarević and Mikulić (1997) were included as a benchmark for Croatia in a comparative study of shadow economy conducted worldwide by Schneider and Enste (1998) . Note: * Hanousek and Palda (2006) argued that the parameters of money demand and electricity demand are too varying in transition economies for the above estimation methods concerning the size of the underground economy to be used.
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Source: Authors' adaptation from Schneider (2003) and Schneider and Enste (2013) . For a detailed discussion of strengths and weaknesses of methods, see Schneider and Buehn (2016) . the topic is scarce and results differ as expected due to the different estimation methods used (for a review, see Bejaković, 2015) . The size of unofficial economy varies largely among countries, with comparative studies showing higher levels of unofficial economy in transition compared to developed countries (Schneider, 2015 to the previous period. He also finds that the percentage of labor force active in the informal sector was around 27 percent of the total population for the year 1999. At that time, other studies indicated that the prevalent form of unofficial economy is the income deriving from unreported labor (Lovrinčević, Mikulić and Nikšić-Paulić, 2002 ). Madžarević-Šujster (2002) Although the research interest in the size of unofficial economy in Croatia has slowly evaporated in the last decade, some recent studies deal with this issue from a specific point of view (e.g. Maršić and Oreški, 2016; Franić and Williams, 2014; Williams, 2014) , suggesting that the unofficial economy continues to be an issue of substance for the Croatian economy. The problems stemming from, or being closely related to the unofficial economy, are corruption (Lovrinčević, Mikulić and Budak, 2006) , tax evasion (Ott, 2004) and black labor markets (Barić and Williams, 2013) . Payment without an issued receipt, in particular, in services One obvious and substantial advantage of this approach is the elimination of one specific type of underreporting bias in the survey. Namely, by surveying the participants on their consumption patterns and the type of payments they use, it has been established that they lack a clear incentive to provide false information. More precisely, by not mentioning that the research is in any way connected to the shadow economy, we do not alert them to be cautios when answering questions about their everyday habits. However, underreporting bias using the survey data might not be totally eliminated because the Household Budget Survey data were taken as the base of estimation of personal consumption and some items in the Survey data might be underestimated. In the development of the questionnaire we needed to take into account some peculiarities of the research question. For example, in Croatia, consumers are able to buy the same product (for example, vegetables) in supermarkets, in e-commerce or at open markets. Obviously, the type of payment used will not only depend on consumer preferences, but also on the availability of different types of payment methods. Therefore, we needed to phrase the survey items adequately to capture all the possibilities available to the consumers. In survey design we implicitly assumed the following: (i) electronic payments (including card payments in payments via Internet) are always part of the formal economy;
(ii) cash payments can be part of the formal or the informal economy, conditional on whether the invoice was issued or not. The first assumption is in line with Schneider (2013: 7) who writes that "the shadow economy is clearly a cash-based economy, and cash is the fuel in its engine". The second assumption is also highly 5 It is recognized in the literature that respondents underreport the consumption of tobacco or alcoholic beverages and overestimate the desirable expenses (e.g. for books or cultural events). See Stockwell et al. (2004) on underreporting of alcohol consumption in household surveys, Luepker et al. (1989) on under-reporting smoking in telephone interviews, or Szolnoki and Hoffmann (2013) on survey bias in the recording of wine consumption. an invoice it is reasonable to assume he did so on purpose to hide the transaction.
The survey was conducted on a nationally representative sample of 500 Croatian citizens aged 18-65, in a period from November 2016 to January 2017. The sample is representative of the Croatian population by three categories: gender, age, and spatial distribution (by counties) as presented in Table A .1 of the Appendix.
Initial distribution of population by categories is taken from the population census available from the CBS. The sampling frame was publicly available via the Croatian Telecom phonebook. Although the decreasing landline telephone ownership 7 could lead to potentially biased results, representative geographical coverage and a lower cost compared to face-to-face surveys contribute to the advantages of telephone surveys. After the initial selection of a desired county, a random selection of the first two letters of a surname was the first phase of the search. After that, a random page was selected and a random participant was selected from the same page. To complete 500 surveys, 4,923 phone calls were made, which indicates a response rate of 10.16 percent. However, a low response rate was not an issue because the target of the net sample size of 500 respondents was reached. For the categories that have been used for sample stratification (gender, age, region), the share in the sample closely matches the share in population (% in parentheses) indicating the representativeness of the sample, so no post-stratification was needed. Sample characteristics are presented in Table 2 .
The distribution of respondents is fairly equally represented by both sexes with a slight advantage of men (51.4 percent vs. 48.6 percent). Based on the age distribution of the respondents, the leading age group is between 45-54 years with a share of 24 percent, while the least represented are the young adults between 18-24 years, with 13 percent share. respondents is skewed toward those with high-school education (55.8 percent), followed by respondents with university or higher education (34.8 percent).
Proportion of respondents with primary education and with a Master's or a PhD degree is virtually identical (4.7 percent vs. 4.8 percent, respectively). In terms of occupation, most of respondents are employed as workers (28 percent), followed by experts (21.2 percent) and clerks who mostly work in offices (13.2 percent).
Finally, 63.6 percent of respondents came from households with a total income of up to HRK 10,000 per month, while other households included in the survey climb above that figure. The most represented, accounting for about one-fifth (21.6 percent) of the entire sample are respondents with a monthly household income between HRK 7,051 to 10,000.
The second source of our data is the Household Budget Survey (HBS) for 2014.
The Survey was carried out by the CBS on a random sample of 2,029 private households throughout 2014. It is important to mention that we are not in possession of full survey data, i.e. individual answers, but rather the average personal consumption expenditures figures by household in 2014, which is publicly available. These data were first released in December 2015, but the version we are using is the updated version dating from April 2016. Expenditure categories were presented in Croatian kuna (HRK) but were calculated in euro (EUR) for the purpose of this study using the average HRK/EUR exchange rate for 2014 8 .
The methodology used in this research is as follows. Since the expenditure groups in HBS 9 are somewhat different to those used in our survey, the first step was to match those two groups. The matching process is done as presented in exemption of those groups not covered in our survey, this figure dropped down to EUR 10,024.10, which is a loss of 5.94 percent of the original expenditure.
The next step is solely based on our survey data. We start by calculating the shares of each possible method of payment (cards, electronic payment or cash)
for each of the expenditure groups defined in the first step. As stated before, our initial assumption states that every payment made by either a credit (or debitno distinction was made between those two) card, or electronically, ends up with an invoice. This is backed up by the fact that every transaction via any of those media leaves a transaction record on several different places (the firm where those goods/services are purchased, the buyers' and sellers' banks, and possibly others).
This is certainly not the case when paying with cash, as these transactions can be easily manipulated. This is why in our survey we asked an additional question to every respondent who chose cash as their method of payment for certain goods/ services-whether or not he/she received an invoice for that transaction. This information enabled us to calculate the share of transactions that were paid by cash for which no invoice was issued. So, in total, we ended up with four shares for each expenditure group: share of payment by cards, share of electronic payment, share of payment by cash with an issued receipt and share of payment by cash without an issued receipt. The latter share is used as our proxy for the shadow economy in Croatia. The final step involved multiplying these calculated shares with the expenditure for different expenditure groups calculated in step two. Lastly, we analyze the frequency of issuing receipts/invoices connected with cash payments. Both of the expenditure items mentioned above, i.e. food and utilities, which bring substantial cash inflow to sellers, are scored very highly in terms of being able to get a receipt for these kinds of purchases (98.85 percent and 100 percent, respectively). We can therefore conclude that in the two most cashheavy expenditure groups, issuing a receipt is not a problem, which indicates that we should not expect to look for clues of a shadow economy here. On the other hand, domestic and household services are exclusively paid in cash (100 percent of times), and out of those, in more than every second case (59.46 percent) the seller failed to issue a receipt. In monetary terms, however, this only amounts to EUR 11.69 per household on average. On the other hand, maintenance and repair of the dwelling activities are paid in cash 98.95 percent of the time, and the receipt was not issued in 44.52 percent of cases, which amounts to EUR 31.87 per household on average. The distribution of other expenditure groups based on the monetary value of the receipts not issued is presented in Figure   3 . Expenditure groups that fall between EUR 10 and EUR 30 of unissued receipts per household on average include: personal grooming establishments, tobacco, catering services, food, recreational and sporting activities, domestic and household services, and rent. Source: Authors' calculation.
Data Analysis and Discussion

Conclusion
In this paper we estimate a part of the unofficial economy connected to household consumption. The approach adopted for the purpose of this research is limited to the consumption of goods and services by households and as such cannot be used 2017 : pp. 135-167 to estimate the outright volume of the informal sector in the economy. However, it offers useful insights into the structure of lost government revenues in various different categories of goods and services. This is fundamental information for policy makers, which will enable the creation of policies, measures and controls aimed at certain enterprises that demonstrated an increased propensity toward informal economic activities, which, in turn, could facilitate a more efficient battle against the unofficial economy.
We found that domestic and household services, maintenance and repair of dwellings, personal grooming establishments, local transport, postal, and catering services are paid exclusively or predominantly in cash. These services, along with recreational and sporting activities, also represent categories with the highest share of unissued invoices. This simple glance at household consumption data might serve as a guideline when implementing policies aimed at seizing the unofficial economy. Based on the latest household consumption survey data of 2014, estimated unofficial economy from household consumption was around EUR 298 million, or 0.69 percent of GDP.
It would be unwise to conclude that these estimates encompass the full extent of the unofficial economy in Croatia. Since the method applied measures only a part of the overall unofficial economy, it probably estimates a lower bound of the unofficial economy. Therefore, our estimates rather serve as an indicator of a part of the unofficial sector hidden in day-to-day transactions of households. This also proves to be one of the main contributions of this paper: to estimate the unofficial economy based on survey data, which does not suffer from non-reporting bias and is in line with suggestions made by Schneider and Buehn (2016) on the development of new methodologies and estimation strategies aimed at tackling the ever-changing and complex issue of the unofficial economy.
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